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The association of C-reactive protein to albumin ratio wıth  
lichen planus
Hatice Ataş1* , Tuğba Atak2 , Selda Pelin Kartal1 , Gamze Tas Aygar1

INTRODUCTION
Lichen planus (LP) is a chronic inflammatory disease of the 
skin, mucous membranes, hair, and nails. The pathogenesis of 
LP may be associated with infections and genetic and immune 
dysregulation, but it has not been completely understood1.

C-reactive protein to albumin ratio (CAR) was calculated as 
the ratio of serum CRP to serum albumin levels obtained from 
the biochemistry panel. It is considered to be a more informative 
measure of inflammation than either CRP or albumin alone2.

LP is characterized by elevated inflammation markers3. 
Accordingly, neutrophil-to-lymphocyte ratio (NLR) is a hemo-
gram-derived inflammation marker that is reported to be associ-
ated with inflammatory conditions such as thyroid conditions, 
gastrointestinal diseases, diabetes mellitus, and cardiac condi-
tions4-6. CAR has also been investigated in various malignan-
cies, inflammatory diseases, and some dermatological diseases 
such as alopecia areata and psoriasis vulgaris7-9. As LP is an 

inflammatory disease, this study aimed to investigate its rela-
tionship with CAR, an inflammatory marker, and its correlation 
with disease activity. The assessment of this value in patients with 
LP will contribute to the literature. The aim of our study is to 
investigate the relationship between CAR and disease activity 
and whether it plays a role in determining disease prognosis.

METHODS
This is a prospective single-center, matched case–control study. 
Patients diagnosed with LP clinically and histopathologically 
and who met the inclusion/exclusion criteria were included in 
the study. The blood samples were planned and demographic 
data were recorded. Biochemical data were recorded on the 
next follow-up. Patients who attended the dermatology clinic 
between January 2022 and December 2022 without a history 
of diabetes, hypertension, atherosclerotic heart disease, collagen 
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SUMMARY
OBJECTIVE: In some diseases associated with inflammation, the C-reactive protein-to-albumin ratio can be used as a biomarker of inflammation. 

Since lichen planus is a chronic inflammatory disease, our study aimed to investigate the relationship between C-reactive protein-to-albumin ratio 

and disease activity and whether it plays a role in determining disease prognosis, and compare them with those in subjects without lichen planus.

METHODS: This is a case–control study. Demographic data, clinical features, and laboratory measures, including neutrophil, lymphocyte, eosinophil, 

platelet counts, neutrophile-to-lymphocyte ratio, erythrocyte sedimentation rate, C-reactive protein, albumin, and C-reactive protein-to-albumin ratio 

were statistically compared between patients with lichen planus (n=61) and controls (n=64).

RESULTS: Albumin and erythrocyte sedimentation rate (p<0.001), C-reactive protein (p=0.017), C-reactive protein-to-albumin ratio (p=0.016), and 

neutrophile-to-lymphocyte ratio (p=0.02) were significantly higher in the patient group than in the control group. C-reactive protein-to-albumin 

ratio (p=0.003, OR 1.2), neutrophile-to-lymphocyte ratio (p=0.02, OR 1.4), and erythrocyte sedimentation rate (p=0.003, OR 1.1) were effective in 

differentiating patients from the healthy group. Erythrocyte sedimentation rate>4.5 mm/h, C-reactive protein-to-albumin ratio>0.6, and neutrophile-

to-lymphocyte ratio>1 were useful in showing disease activity, of which C-reactive protein-to-albumin ratio has the best value with 92% sensitivity. 

C-reactive protein-to-albumin ratio has a sensitivity of 100% and is more effective and sensitive than other markers in distinguishing between mild 

and severe groups and between single and multiple involvement.

CONCLUSION: Elevated C-reactive protein-to-albumin ratio levels may be considered a potential marker for lichen planus. It may be highly sensitive 

to follow-up of systemic inflammation and disease activity in patients with lichen planus. However, further prospective studies may confirm the 

association between C-reactive protein-to-albumin ratio and lichen planus.
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tissue disease, additional inflammatory disease, and malignancy, 
and patients who did not use any drug that may affect serum 
CRP and albumin levels were included in the study. The control 
group was randomly recruited from patients presenting to our 
clinic with noninflammatory minor dermatoses such as nevi. 
Ethical approval was obtained (December 13, 2021, 126/01) 
and conducted in accordance with the Declaration of Helsinki 
guidelines. Informed consent was obtained.

Albumin, CRP, neutrophils, lymphocytes, sedimentation rate, 
platelets, and eosinophils were recorded in the blood analyses 
of the patients. Disease activity was calculated with the Lichen 
Planus Severity Index (LPSI) prepared by Kaur et al10. It was 
assumed that LPSI 1–3 was a mild disease (n=42) and LPSI 4–6 
a severe disease (n=19). Patients were also divided into groups 
as single involvement (n=34) and multiple involvement (n=27).

Venipuncture was used to collect blood samples. The com-
plete blood count was measured using the laser-based optical 
calorimetry method. An automated blood cell counter (Coulter 
LH 750 analyzer; Beckman Coulter, Galway, Ireland) was used. 
CAR was calculated as the ratio of serum CRP to serum albu-
min levels. The ratio of neutrophils to lymphocytes was used to 
estimate the NLR. A Westergren method-compatible automated 
erythrocyte sedimentation rate analyzer was used for erythrocyte 
sedimentation rate (ESR) (0–20 mm/h). CRP levels (<1 mg/
dL) were measured using the immunoturbidimetric method.

Statistical methods
Data were analyzed using SPSS-15. Kolmogorov-Smirnov 
test was used for normality test. Continuous variables were 

analyzed using the t-test or Mann-Whitney U test, and cate-
gorical variables were analyzed using the χ2 or Fisher’s exact 
test. Multivariate logistic regression analysis was used to deter-
mine the influencing factors of LP. Receiver operating charac-
teristic (ROC) analysis was used to identify an optimal cutoff 
value A p-value of <0.05 was considered to show a statistically 
significant result.

RESULTS
The mean age (43.5±10.5 and 45.6±11.6, respectively) and 
gender distribution (29 females/32 males and 31 females/33 
males, respectively) of the LP group and control group were 
similar. There was a family history of LP in 10 (16.4%) 
patients. The most common type of LP was the acute gen-
eralized type (n=25; 41%), followed by localized (n=16; 
26.2%) and pigmented LP (n=7; 11.5%). There were also 
actinic in 3 (4.9%), actinic-erosive in 1 (1.6%), hypertro-
phic in 4 (6.6%), inverse in 1 (1.6%), lichenoid drug in 3 
(4.9%), and localized pigmented in 1 (1.6%) patient/s. In 
the patient group, 17 (27.9%) had nail involvement and 16 
(26.2%) had mucosal involvement. Most patients (n=18; 
29.5%) had LPSI 2, followed by LPSI 1 (n=14; 23%) and 
LPSI 3 (n=10; 16.4%). There were nine (14.8%) patients with 
LPSI 4, six (9.8%) patients with LPSI 5, and four (6.6%) 
patients with LPSI 6. Albumin (p<0.001), CRP (p=0.017), 
ESR (p<0.001), CAR (p=0.016), and NLR (p=0.02) were 
significantly higher in the patient group than in the con-
trol group (Table 1).

Table 1. Clinical and laboratory results of subjects with lichen planus and healthy control.

CRP: C-reactive protein; ESR: erythrocyte sedimentation rate; NLR: neutrophil/lymphocyte ratio; SD: standard deviation.

Parameters
Patient (n=61) Control (n=64)

p
Mean ±SD Mean ±SD

Age (years) 43.5 ±10.5 45.6 ±11.6 0.29

Beginning age of disease (years) 41.9 ±10.7

Disease duration time (years) 1.5 ±1.0

Percentage of involvement area (%) 17.3 ±16.1

CRP (mg/dL) 19.1 ±18.4 8.4 ±7.3 0.017

Albumin (mg/dL) 3.7 ±0.7 4.1 ±0.4 <0.001

CRP/albumin ratio 6.3 ±6.9 2.1 ±1.8 0.016

ESR (mm/h) 10.9 ±8.3 5.3 ±4.7 <0.001

Neutrophil (x103/μL) 4.9 ±2.3 3.5 ±1.5 0.59

Lymphocyte (x103/μL) 2.0 ±0.8 2.2 ±0.8 0.15

NLR 3.1 ±2.3 2.9 ±1.5 0.02

Platelets (x103/μL) 259 ±50 255 ±55 0.71

Eosinophil (x103/μL) 0.23 ±0.33 0.2 ±0.15 0.47
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CAR, NLR, and ESR were effective in differentiating 
patients from the healthy group (Table 2).

The median levels of the mild LP and severe LP groups were 
1.2 (0.2–17.3) and 13.7 (range 1.8–24.2) (p<0.001) for CAR, 1.5 
(range 1–6.3) and 3 (range 0.5–9.8) (p=0.002) for NLR, and 7.5 
(1–30) and 12 (range 2–35) (p=0.03) for ESR. The median levels 
of the single involvement of LP and multiple involvement of LP 
groups were 1 (0.2–3.2) and 12.5 (range 0.9–24.4) (p<0.001) 
for CAR, 1.9 (range 1–9.4) and 2.8 (range 0.5–9.8) (p=0.18) for 
NLR, and 5.5 (1–30) and 12 (range 2–35) (p=0.007) for ESR.

The levels of ESR>4.5, CAR>0.6, and NLR>1 were useful 
in indicating disease activity. In addition, CAR (92%) and NLR 
(95%) sensitivity was similar but higher than ESR (75%). CAR 
has a sensitivity of 100% and is more effective and sensitive 
than other markers in distinguishing between mild and severe 
groups and between single and multiple involvement (Table 3).

DISCUSSION
LP, which affects 0.1–1.27% of the population, has many types 
such as actinic, acute generalized, hypertrophic, and inverse. It can 
affect people of any age, with no gender or ethnic preference. The 
pathological mechanism of LP needs to be fully elucidated, as evi-
denced by the inadequacy of appropriate treatments. However, LP 
can be considered an inflammatory disease. CD4+ and CD8+ T 
cells that accumulate in the dermis are responsible for the apoptosis 
of basal epidermal cells through the secretion of various cytokines 
such as interleukin-2 and interferon-γ. These cytokines induce 
apoptosis of keratinocytes by cytotoxic CD8+ T cells1,11,12. In this 
study, positive inflammatory markers and ratios such as CAR, 
NLR, and ESR were found to be higher, and negative inflamma-
tory protein albumin was found to be lower than controls. Also, 
serious disease and multiple involvement site levels gave the same 
high results. These results can support the inflammation in LP.

Table 2. The effects of parameters of lichen planus in multivariate analysis.

CI: confidence interval; CRP: C-reactive protein; ESR: erythrocyte sedimentation rate; NLR: neutrophil/lymphocyte ratio; OR: odds ratio; CAR: C-reactive 
protein-to-albumin ratio.

Parameters
Univariate analysis Multivariate analysis

p OR CI p OR CI

Age (year) 0.29 0.98 0.95–1.01

Gender (M/F) 0.92 0.96 0.48–1.9

ESR (mm/h) <0.001 1.2 1.1–1.2 0.003 1.1 1.1–1.2

CRP (mg/dL) <0.001 1.1 1.1–1.2

Albumin (mg/dL) <0.001 0.3 0.1–0.6

Neutrophil (x103/μL) 0.16 1.1 0.9–1.1

Lymphocyte (x103/μL) 0.18 1.1 0.9–1.1

Eosinophil (x103/μL) 0.49 1.1 0.9–1.1

Platelets (x103/μL) 0.7 1.1 0.9–1.1

CAR <0.001 1.2 1.1–1.4 0.003 1.2 1.1–1.4

NLR 0.02 1.2 1.1–1.6 0.02 1.4 1.1–1.8

Table 3. Receiver operating characteristic curve analysis of C-reactive protein/albumin, neutrophile/lymphocyte, and sedimentation.

AUC: area under the curve; CAR: C-reactive protein-to-albumin ratio; ESR: erythrocyte sedimentation rate; LP: lichen planus; NLR: neutrophil/lymphocyte 
ratio; CI: confidence interval.

Predicting Parameters AUC p CI Cutoff Sensitivity (%) Specificity (%)

Presence of LP

CAR 0.63 0.02 0.52–0.73 >0.6 92 10

NLR 0.61 0.04 0.5–0.7 >1 95 7

ESR 0.74 <0.001 0.66–0.83 >4.5 75 60

Severity of LP

CAR 0.90 <0.001 0.83–0.97 >1.8 100 75

NLR 0.73 0.06 0.60–0.86 >1.6 80 60

ESR 0.72 0.03 0.53–0.81 >7.5 74 50

Extensivity 
of LP

CAR 0.97 <0.001 0.92–1 >0.9 100 40

NLR 0.65 0.04 0.51–0.79 >1.6 80 45

ESR 0.65 0.04 0.59–0.85 >7.5 78 60
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LP is known to be associated with dyslipidemia, and it has 
been shown that the risk of atherosclerosis may increase with the 
severity of inflammation13. Patients with LP were found to have 
higher metabolic and cardiovascular risk factors compared to con-
trols, probably due to long-standing inflammation14. Therefore, it 
is important to monitor systemic inflammation with markers in 
LP. In our study, CRP, albumin, CAR, ESR, and NLR were sig-
nificantly higher in the patient group than in the control group. 
Although CAR was statistically more significant in differentiat-
ing mild from severe disease, it was shown that NLR and ESR 
could also be used. The indicators of disease activity are ESR>4.5, 
CAR>0.6, and NLR>1. In differentiating between single and 
multiple involvement, CAR was again at the forefront, and it 
was shown that ESR could also be used significantly.

Tosun et al.15 were able to show an association between LP 
and the platelet/lymphocyte ratio or NLR, which are markers of 
inflammation, and NLR was an independent predictive factor 
for LP. The researchers believe that once the relationship between 
LP and NLR is understood, it could be used to determine the 
degree of inflammation in clinical follow-up. In our study, we 
found that NLR>1 might be associated with disease activity. In 
one study of patients with oral LP, serum CRP levels were found 
to be higher than in the control group, and in another study of 
the same type of patients, salivary CRP levels were found to be 
higher than in the control group16,17. Similar to these two stud-
ies, our study found high serum CRP levels in the patient group.

CAR and NLR have been investigated in many dermatolog-
ical and inflammatory diseases. For alopecia areata, CAR value 
was found to be associated with disease activity with 87% sen-
sitivity and 92% specificity. It can be used as an inflammatory 
marker in these patients8. Independent risk factors for disease 
activity of Behcet were disease duration (≤60 months), NLR 
(≥2), CRP (≥10 mg/L), and ESR (≥20 mm/H)18. In another 
study, CAR and NLR were positively associated with disease 
severity score in SJS/TEN (Stevens-Johnson Syndrome/Toxic 
Epidermal Necrolysis). NLR was also positively associated with 
CAR19. In the study of patients with psoriasis, the NLR was 
found to be associated with a high psoriasis area and severity 
index (PASI), and NLR has been proposed as an inflamma-
tory marker in patients with psoriasis20. Kemeriz et al.9 showed 
that CAR was higher in the psoriasis group than in the con-
trol group and correlated strongly with PASI scores. In addi-
tion, CAR was more predictive of psoriasis severity than CRP, 
albumin, and ESR. When analyzed in patients with recurrent 
aphthous stomatitis, CAR values were higher in active lesions 
than in inactive lesions and higher in inactive lesions than in 
controls. The researchers concluded that CAR could predict 
the inflammation of these patients21.

Header et al.22 reported that CAR is important in show-
ing the activity of ulcerative colitis. In another inflammatory 
disease, axial spondyloarthritis, CAR was found to be an inde-
pendent predictive factor23.

Recently, CAR has been investigated as a prognostic marker 
in many cancers. An example of this can be seen in a study of 
patients with nasopharyngeal carcinoma. In this study, high CAR 
before treatment indicates poor diagnosis24. Preoperative CAR 
was also found to be a poor prognostic factor in resectable pan-
creatic cancer25.

LP is a chronic inflammatory disease. Increased CAR, 
ESR, and NLR in LP support the inflammation in our study. 
Increased inflammatory burden in some conditions such as 
severe and extensive diseases is reflected by serum CAR lev-
els. In accordance with the literature as in the other diseases 
mentioned above, our results indicated the diagnostic value of 
CAR such as ESR and NLR. Especially in severe and extensive 
diseases, CAR might be a prognostic marker in LP. In addition 
to helping the diagnosis of LP, response to treatment and dis-
ease recurrence after treatment can be evaluated according to 
CAR levels in clinical use.

This study has some limitations, for example, many of the 
referenced articles discussed other dermatological, inflamma-
tory, or medical diseases because there were not enough stud-
ies of LP on this topic. Furthermore, the study was conducted 
with a relatively small sample.

CONCLUSION
As our findings and the existing literature indicate, CAR might 
be a marker with high sensitivity and a cutoff of 0.6 that can 
be used in relation to disease activity. It may play an important 
role in patient prognosis in the follow-up of systemic inflamma-
tion in patients with LP. However, further research is required 
to fully determine its impact on LP.

ETHICAL APPROVAL
Ethical approval was obtained from the Health Sciences University 
for this study (December 13, 2021, 126/01) and was conducted 
in accordance with the Declaration of Helsinki guidelines.

AUTHORS’ CONTRIBUTIONS
HA: Data curation, Formal Analysis, Investigation, Methodology, 
Writing – original draft. TA: Data curation, Writing – original draft. 
SPK: Conceptualization, Formal Analysis, Supervision, Writing 
– original draft. GTA: Data curation, Writing – original draft.



5

Rev Assoc Med Bras. 2025;71(2):e20241166

Ataş H et al.

REFERENCES
1.	 Boch K, Langan EA, Kridin K, Zillikens D, Ludwig RJ, Bieber K. 

Lichen planus. Front Med (Lausanne). 2021;8:737813. https://
doi.org/10.3389/fmed.2021.737813

2.	 Seringec Akkececi N, Yildirim Cetin G, Gogebakan H, Acipayam 
C. The C-reactive protein/albumin ratio and complete blood 
count parameters as indicators of disease activity in patients with 
takayasu arteritis. Med Sci Monit. 2019;25:1401-9. https://doi.
org/10.12659/MSM.912495

3.	 Pietschke K, Holstein J, Meier K, Schäfer I, Müller-Hermelink E, 
Gonzalez-Menendez I, et al. The inflammation in cutaneous lichen 
planus is dominated by IFN-ϒ and IL-21-A basis for therapeutic 
JAK1 inhibition. Exp Dermatol. 2021;30(2):262-70. https://doi.
org/10.1111/exd.14226

4.	 Aktas G, Duman Taslamacioglu T, Atak BM, Kurtkulagi O, Bilgin S, 
Basaran E, et al. Irritable bowel syndrome is associated with novel 
inflammatory markers derived from hemogram parameters. Fam 
Med Prim Care Rev. 2020;22(2):107-10. https://doi.org/10.5114/
fmpcr.2020.95311

5.	 Aktas G, Sit M, Dikbas O, Erkol H, Altinordu R, Erkus E, et al. Elevated 
neutrophil-to-lymphocyte ratio in the diagnosis of Hashimoto’s 
thyroiditis. Rev Assoc Med Bras (1992). 2017;63(12):1065-8. 
https://doi.org/10.1590/1806-9282.63.12.1065

6.	 Aktas G. Serum C-reactive protein to albumin ratio as a reliable 
marker of diabetic neuropathy in type 2 diabetes mellitus. 
Biomol Biomed. 2024;24(5):1380-6. https://doi.org/10.17305/
bb.2024.10426

7.	 Xu HJ, Ma Y, Deng F, Ju WB, Sun XY, Wang H. The prognostic 
value of C-reactive protein/albumin ratio in human malignancies: 
an updated meta-analysis. Onco Targets Ther. 2017;10:3059-70. 
https://doi.org/10.2147/OTT.S137002

8.	 Kalaycı BN, Balta İ. Evaluation of the serum C-reactive protein-
albumin ratio and its relationship with disease severity IN 
alopecia areata: a prospective case-control study. J Cosmet 
Dermatol. 2022;21(12):7194-9. https://doi.org/10.1111/
jocd.15460

9.	 Kemeriz F, Tuğrul B, Tuncer SC. C-reactive protein to albumin 
ratio: is a new parameter for the disease severity in patients with 
psoriasis vulgaris? Dermatol Sin. 2020;38(4):199-204. https://
doi.org/10.4103/ds.ds_42_20

10.	 Kaur H, Nikam BP, Jamale VP, Kale MS. Lichen Planus Severity Index: 
a new, valid scoring system to assess the severity of cutaneous lichen 
planus. Indian J Dermatol Venereol Leprol. 2020;86(2):169-75. 
https://doi.org/10.4103/ijdvl.IJDVL_650_17

11.	 Solimani F, Forchhammer S, Schloegl A, Ghoreschi K, Meier K. Lichen 
planus - a clinical guide. J Dtsch Dermatol Ges. 2021;19(6):864-82. 
https://doi.org/10.1111/ddg.14565

12.	 Ataş H, Cemil BÇ, Kurmuş GI, Gönül M. Assessment of systemic 
inflammation with neutrophil-lymphocyte ratio in lichen planus. 
Postepy Dermatol Alergol. 2016;33(3):188-92. https://doi.
org/10.5114/pdia.2016.56930

13.	 Dreiher J, Shapiro J, Cohen AD. Lichen planus and dyslipidaemia: 
a case-control study. Br J Dermatol. 2009;161(3):626-9. https://
doi.org/10.1111/j.1365-2133.2009.09235.x

14.	 Saleh N, Samir N, Megahed H, Farid E. Homocysteine and other 
cardiovascular risk factors in patients with lichen planus. J Eur 
Acad Dermatol Venereol. 2014;28(11):1507-13. https://doi.
org/10.1111/jdv.12329

15.	 Tosun V, Opan S, An I. Measurement of epicardial fatty tissue 
thickness has a diagnostic value in lichen planus patients and is 
associated with fibrinogen to albumin ratio and neutrophil to 
lymphocyte ratio. Bratisl Lek Listy. 2023;124(7):540-4. https://
doi.org/10.4149/BLL_2023_083

16.	 Tvarijonaviciute A, Aznar-Cayuela C, Rubio CP, Ceron JJ, López-
Jornet P. Evaluation of salivary oxidate stress biomarkers, nitric 
oxide and C-reactive protein in patients with oral lichen planus and 
burning mouth syndrome. J Oral Pathol Med. 2017;46(5):387-92. 
https://doi.org/10.1111/jop.12522

17.	 Hatami M, Rezaei M, Sadeghi M, Tadakamadla J, Pekiner FN, 
Mozaffari HR. A systematic review and meta-analysis on serum and 
salivary levels of total antioxidant capacity and C-reactive protein 
in oral lichen planus patients. Arch Oral Biol. 2022;140:105445. 
https://doi.org/10.1016/j.archoralbio.2022.105445

18.	 Hou CC, Guan JL. Risk factors of disease activity in patients with 
Behçet’s syndrome. Clin Rheumatol. 2021;40(4):1465-71. https://
doi.org/10.1007/s10067-020-05386-9

19.	 Wang Q, Lan YP, Qi B, Yin L, Zhang LX, Liu W. Neutrophil: lymphocyte 
ratio is associated with disease severity and mortality in patients with 
Stevens-Johnson syndrome/toxic epidermal necrolysis. J Dermatol. 
2021;48(9):1394-400. https://doi.org/10.1111/1346-8138.15968

20.	 Sen BB, Rifaioglu EN, Ekiz O, Inan MU, Sen T, Sen N. Neutrophil 
to lymphocyte ratio as a measure of systemic inflammation in 
psoriasis. Cutan Ocul Toxicol. 2014;33(3):223-7. https://doi.org/
10.3109/15569527.2013.834498

21.	 Kayabasi S, Hizli O, Cayir S. A novel predictor parameter for active 
recurrent aphthous stomatitis: C-reactive protein to albumin ratio. 
Cureus. 2019;11(10):e5965. https://doi.org/10.7759/cureus.5965

22.	 Header DA, Aboelwafa RA, Elkeleny MR, Bedewy ES, Ellakany AI. 
C-reactive protein/albumin ratio (CAR) as a marker for detecting acute 
severe ulcerative colitis in Egyptian patients. Rev Gastroenterol Mex (Engl 
Ed). 2022;87(4):447-54. https://doi.org/10.1016/j.rgmxen.2022.06.007

23.	 Zhong Z, Huang Y, Liu Y, Chen J, Liu M, Huang Q, et al. Correlation 
between C-reactive protein to albumin ratio and disease 
activity in patients with axial spondyloarthritis. Dis Markers. 
2021;2021:6642486. https://doi.org/10.1155/2021/6642486

24.	 Gao N, Yang RN, Meng Z, Wang WH. The prognostic value of 
C-reactive protein/albumin ratio in nasopharyngeal carcinoma: 
a meta-analysis. Biosci Rep. 2018;38(6):BSR20180686. https://
doi.org/10.1042/BSR20180686

25.	 Arakawa Y, Miyazaki K, Yoshikawa M, Yamada S, Saito Y, Ikemoto 
T, et al. Value of the CRP-albumin ratio in patients with resectable 
pancreatic cancer. J Med Invest. 2021;68(3.4):244-55. https://doi.
org/10.2152/jmi.68.244

https://doi.org/10.3389/fmed.2021.737813
https://doi.org/10.3389/fmed.2021.737813
https://doi.org/10.12659/MSM.912495
https://doi.org/10.12659/MSM.912495
https://doi.org/10.1111/exd.14226
https://doi.org/10.1111/exd.14226
https://doi.org/10.5114/fmpcr.2020.95311
https://doi.org/10.5114/fmpcr.2020.95311
https://doi.org/10.1590/1806-9282.63.12.1065
https://doi.org/10.17305/bb.2024.10426
https://doi.org/10.17305/bb.2024.10426
https://doi.org/10.2147/OTT.S137002
https://doi.org/10.1111/jocd.15460
https://doi.org/10.1111/jocd.15460
https://doi.org/10.4103/ds.ds_42_20
https://doi.org/10.4103/ds.ds_42_20
https://doi.org/10.4103/ijdvl.IJDVL_650_17
https://doi.org/10.1111/ddg.14565
https://doi.org/10.5114/pdia.2016.56930
https://doi.org/10.5114/pdia.2016.56930
https://doi.org/10.1111/j.1365-2133.2009.09235.x
https://doi.org/10.1111/j.1365-2133.2009.09235.x
https://doi.org/10.1111/jdv.12329
https://doi.org/10.1111/jdv.12329
https://doi.org/10.4149/BLL_2023_083
https://doi.org/10.4149/BLL_2023_083
https://doi.org/10.1111/jop.12522
https://doi.org/10.1016/j.archoralbio.2022.105445
https://doi.org/10.1007/s10067-020-05386-9
https://doi.org/10.1007/s10067-020-05386-9
https://doi.org/10.1111/1346-8138.15968
https://doi.org/10.3109/15569527.2013.834498
https://doi.org/10.3109/15569527.2013.834498
https://doi.org/10.7759/cureus.5965
https://doi.org/10.1016/j.rgmxen.2022.06.007
https://doi.org/10.1155/2021/6642486
https://doi.org/10.1042/BSR20180686
https://doi.org/10.1042/BSR20180686
https://doi.org/10.2152/jmi.68.244
https://doi.org/10.2152/jmi.68.244

